Lipid and cell metabolic changes associated with essential fatty acid enrichment of articular chondrocytes.
Observations of impaired chondrocyte metabolism in essential fatty acid (EFA) deficiency as well as EFA protection against development of osteoarthrosis in inbred mice suggest the existence of a relationship between EFA, chondrocyte metabolism, and cartilage degeneration. To explore this relationship further, the fatty acid content of lipids in normal fetal bovine chondrocytes was manipulated by in vitro exposure to media supplemented with 100 microM arachidonic acid (20:4) or oleic acid (18:1). Chondrocytes rapidly and differentially incorporated both fatty acids into their lipid pools. The predominant acceptor was triacylglycerols. A 980% enrichment of arachidonic acid was associated with increased concentrations of fatty acids, increased 35SO4 and [3H]proline incorporation into matrix macromolecules (170% and 54-103%, respectively), and a 24-fold elevation in chondrocyte prostaglandin synthesis. No metabolic effects elicited observed in cells enriched by 377% with 18:1 oleic acid. The metabolic effects elicited by 20:4 arachidonic acid were abolished by pretreatment of cells with indomethacin, suggesting that the cellular responses to essential fatty acid loading may be associated with induced increases in prostaglandin synthesis. The data indicate that excessive in vitro accumulation of arachidonic acid is associated with an increase in synthetic activity that is causally related to increased prostaglandin synthesis and elevated levels of cellular fatty acids.